Allosteric effects in 
haemoglobin 

KIYOHIRO IM AI 

Department of Physicochemical Physiology, Medical School 
Osaka University, Nakanoshima, Osaka 



CAMBRIDGE UNIVERSITY PRESS 
Cambridge 

London New York New Rocheile 
Melbourne Sydney 




-•,-*. # r-- !■* ■ • 



Published by the Press Syndicate of the University of Cambridge 
The Pitt Building, Trumpington Street, Cambridge CB2 IRP 
32 East 57th Street, New York, NY 10022, USA 
296 Beaconsfield Parade, Middle Park, Melbourne 3206, Australia 

© Cambridge University Press 1982 

First published 1982 

Printed in Great Britain at the University Press. Cambridge 
Library of Congress catalogue card number: 81-21581 

British Library Cataloguing in Publication Data 
Imai, Kiyohiro 

Allosteric effects in haemoglobin. 

1. Haemoglobinopathy 
I. Title 

616.1'51 RC641.7.H35 
ISBN 0 521 22575 2 



BEST AVAILABLE COPY 



The principle 



53 



absorption spectrum in the visible region or in the near ultraviolet region (Soret 
region) is recorded (Eig. 4.1)J A small volume of air is injected into the tono- 
meter, the liquid and gas phases are equilibrated at a constant temperature, and 
another spectrum is recorded. This procedure is repeated until the haemo- . 
globin is fullyoxygenated. Y is calculated from absorbance changes at any 
wavelength as follows, 



A -^deoxy 
^oxy "-^deoxy 



(4.1) 



Here, >4 0xy and A deoxy are the absorbance of the fully oxygenated sample and 
the fully deoxygenated sample, respectively, and A is the absorbance at a given 
p0 2 . This method is based on an assumption that the degree of change in 
absorbance t>f a haemoglobin solution at any fixed wavelength is proportional 
to<Y 9 Le. the ratio of oxygenated haenis to total haems in the solution. Although 
this assumption has been accepted empirically, and there is no doubt about its 
validity for practical use, its strict validity is subject to question for certain 
reasons (refer to § 4.5.1). Dual-wavelength spectrophotometry is used for turbid 
samples such as whole blood or red cell suspensions. 



Fig. 4.1 Light absorption spectra of oxyhaemoglobin ( ), deoxy- 

haemoglobin (- - -), and aquomethaemoglobin (• * •) in the visible and 
near ultraviolet regions. £ mM is milimolar extinction coefficient in 
0.1 M potassium phosphate buffer (pH 7.4). 



